Synthesis and utility of 14C-labeled nicotinamide cofactors.
A new method for the synthesis of the reduced form of beta-nicotinamide [U-14C]adenine dinucleotide 2(')-phosphate([Ad-14C]NADPH) is presented. The present synthesis results in a radioactive material with a specific activity that is greater than 220 mCi/mmol. This method could easily be adapted for syntheses of 14C-labeled NADH, NADP(+), or any nicotinamide cofactors with radiolabels in other positions. Since these cofactors are so ubiquitous, the use and applications of such labeled material has broad implications. The utility of the labeled cofactor for determination of substrates for nicotinamide-dependent enzymes in the nano- to femtomole scale, in alternative enzymatic assays, and in kinetic isotope effect studies is discussed.